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ANNUAL MEETING 
AMERICAN 


OF THE 
WELDING 
CIETY ONE OF THE 
MOST SUCCESSFUL 
EVER HELD 


The annual meeting of the Ameri- 
can Welding Society was one of the 
most successful ever held if accom- 
plishments are taken as a criterion. 
The committees of the American 
Bureau of Welding have been un- 
usually active in aiding the scientific 
advancement of the industry. Local 
sections are now formed in eight large 
cities, others are in the process of or- 
ganization in various industrial cen- 
ters throughout the country to assist 
in the work of the society. Keen en- 
thusiasm has been shown in all of the 
sections and most of them are now 
holding regularly monthly meetings. 

Owing to the business depression, 
the American Welding Society, as 
well as all the other technical and 
semi-technical societies, has been 
obliged to drop a large number of de- 
linquent members. However, our own 
society has been fortunate in being 
able to replace most of these by new 
members. The financial question is 
still a serious one but even this is 
possible of solution, as pointed out 
elsewhere by the treasurer of the so- 
ciety, if all members aid in securing 
new members and advertising for the 
Journal. 

The society has now established its 
own publication, which is receiving 
the enthusiastic support of the entire 
membership. In commenting upon 
our Journal, “Mechanical Engineer- 
ing,” which is the official organ of 
the American Society of Mechanical 
Engineers, states that “The American 
Welding Society is to be congratu- 
lated upon its enterprise in develop- 


ing this medium of communication 
with its membership. Its form is 
readable, attractive and dignified.” 
C. A. MecCUNE ELECTED PRESI- 
DENT AMERICAN WELD- 
ING SOCIETY 


At the annual meeting held on 
April 27th, Mr. C. A. McCune was 
unanimously elected president of the 
society for the coming year. As 
pointed out by the retiring president, 
Mr. S. W. Miller, Mr. McCune needs 
no introduction to the American 
Welding Society as he is known from 
Boston to San Francisco. 

Very few of our members realize, 
however, the amount of time Mr. Me 
Cune has given to the society and the 
part he has played in making it a suc- 
cess. Like all modest men he works in 
a quiet way. Through his efforts as 
Chairman of the Membership Com- 
mittee, the society has been literally 
lifted from one of the very smallest 
societies to one of a fair degree of 
prominence. Time and again Mr. 
McCune has, in a trying situation, 
stepped in and saved the day. It 
seems necessary in a new society like 
ours where there are many ideas as 
to how its affairs should be run that 
difference of opinion should exist. To 
co-ordinate the efforts of all workers 
into pulling together for the common 
good has been one of the chief aims 
of our new president elect. It is no 
wonder that we all feel that with Mr. 
McCune at the helm, our efforts for 
the coming year will be productive 
of good results. 


ANNUAL DINNER 


annual dinner of the 
Welding Society, which 


The first 
American 
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was held Wednesday afternoon, April 
26th, well attended. The pic- 
ture shown elsewhere in this Journal 
tells better than words of its success. 


Was 


PROFESSOR C. A. ADAMS AND 
MR. EDMOND FOUCHE ELECT- 
ED HONORARY MEMBERS 
OF THE AMERICAN 
WELDING SOCIETY 
At the annual meeting of the so- 
ciety Professor C, A. Adams and Mr. 
Edmond Fouche received one of the 
highest honors that the American 
Welding Society can bestow, namely 

that of honorary membership. 

In proposing Professor Adams for 
this honor Mr. R. E. Wanamaker 
stated that the founder of our society, 
Professor C. A. Adams, had the vi- 
sion, the courage, the conviction and 
the perseverance to place before the 
people so that they could understand, 
the possibilities of this newly de- 
veloped autogeneous welding process 
which is now recognized as one of the 
greatest mechanical devices of today. 

In speaking of Mr. Edmund Fouche, 
Mr. H. S. Smith, stated that he was 
the inventor of the first oxy-acetylene 
blow pipe and the first who actually 
performed oxy-acetylene welding. 
Mr. Fouche is undoubtedly the 
pioneer of oxy-acetylene and gas 
welding. 

As a symbol of this honor Profes- 
sor Adams and Mr. Fouche received 
a gold emblem of the society. The 
same insignia was given to our first 
and other Honorary Member, Profes- 
sor Elihu Thomson, inventor of the 
Electric Resistance Welding Process. 


FOUR EXCELLENT PAPERS PRE- 
SENTED AT TECHNICAL SES- 
SION OF THE AMERICAN 
WELDING SOCIETY 


At the technical session of the 
Society held on April 27th the fol- 
lowing papers were presented: “Weld- 
ing of Heavy Copper Plate,” by A.S. 


OF 
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Kinsey; 
Pipes,” 


Welding of Dredg 
by J. H. Nead and R. |! 
Kenyon; “Notes on the Occurre 
and Influence of Non-Metallic Inc] 
sions and Cavities in Electric or Oxy, 
Acetylene Deposited Metal,” by R. | 
Griffis; and “Recent Researches 
Thermit Welding,” by J. H. Deppel: 
These papers were well received a: 
it was the consensus of opinion 
those present that they constitute 
valuable contribution to the advanc« 
ment of the welding industry. 


“Electric 


REPORT OF TELLERS 
COMMITTEE 


In addition to the election 
C. A. McCune as President of the 
Society the following officers were 
elected to serve for the coming year: 

Vice-Presidents: W. H. Namack, 
New York and New England District; 
T. F. Oechsle, Middle Eastern Dis 
trict; W. A. Slack, Middle Western 
District. 

Directors at Large: 
Hermann Lemp, H. I. 
Jenkins. 


of Mr 


James Burke, 
Walsh, A. F. 


BOARD OF DIRECTORS MEETING 


At the Board of Directors meeting, 
held on April 27th, the following ap 
pointments were made: 

W. E. Symons, re-appointed as 
Treasurer and Chairman of the Fi- 
nance Committee, 

Miss M. M. Kelly re-appointed Act 
ing Secretary. 

Mr. L. B. Mackenzie, Chairman of 
the Membership Committee. 

Mr. A. G. Oehler, Chairman Meet 
ings and Papers Committee. 

Mr. H. Lemp, Chairman of Revision 
of By-Laws Committee. 

A fairly large Executive Commit 
tee was appointed by the incoming 
President with the aid of the Board 
of Directors. This Executive Com 
mittee is as follows: C. A. Adams, 
J. H. Deppeler, A. S. Kinsey, S. W. 
Miller, E. M. T. Ryder, H. S. Smith, 
W. E. Symons, and C. A. McCune, 
Chairman. 
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TREASURER’S REPORT FOR YEAR ENDING 
MARCH 3ist, 1922 


To Members of the American Welding Society: 
Agreeable to the expressed wish of members at our Annual Meeting, he! 
in New York City, April 26, 27, 28, 29, 1922, | present herewith copy of repo: 


submitted at the meeting, with such supplemental data or comments as I fe: 
may be essential to a clear and comprehensive presentation of the financis 


status of the Society. I will first invite your attention to Exhibit A, receipt 
and disbursements for fiscal year ending March 31, 1922. 


AMERICAN WELDING SOCIETY 
EXHIBIT A 
Statement of income and expenses for fiscal year ending March 31, 1922: 
RECEIPTS (Deposited) 
Average number members, 1921-2, 650 


Miscellaneous (cards, refund on room, etc.) .. 20.90 
$8,216.90 
Receipts (Not Deposited) 
Dues (refunded to Philadelphia Section to 
Bulletins (paid for by stamps).............. 9.50 
318.00 
Balance brought forward from year 1921...... 4,148.84 


$12,683.74 


Total Income, $8,534.90 Average per member, $13.13 
DISBURSEMENTS (By Check) 


Acting BeCvetary $1,920.00 

Rent (room and equipment)................. 1,194.00 

Maintenance (telephone, telegraph and stamps) 479.79 

Meetings and Papers Committee............. 456.50 

Miscellaneous (auditing books, reporter)..... 267.00 


$10,719.98 
~ *From Feb, 20, 1922, to date; salary, $936. 
DISBURSEMENTS (Not Handled Through Bank) 
Retained by Philadelphia Section to cancel debt. $295.00 


318.00 
Cash on hand March 381, 1,645.76 
$12,683.74 


Total expenditures, $11,037.98. Average per member, $16.89 
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EXHIBIT B 
April 6, 1922. 
American Welding Society, 


33 West Thirty-ninth Street, 
New York City. 
Dear Sir: We have examined the cash records for the period beginning 
April 1, 1921, and ending March 31, 1922. 
We find that these records are verified by the reports of the Bankers’ Trust 
Co. and that the checks for disbursements are as indicated on the cash records. 
total receipts $8,216.90 
The disbursements were.............. . 10,719.98 
: The balance on hand is........... Es, 1,645.76 


We have made some suggestions as to changes in the methods of keeping 
the books, which we think will more clearly record the transactions and enable 
us to render a complete report for the coming year. 

Very truly yours, 
W. J. Struss & Co. 


Note: At the treasurer’s request this report was examined by a committee 
of the Society consisting of Messrs. Owens, Reed and Ba‘es, and found to be 


correct. 
EXHIBIT C 
ESTIMATED BuDGET, 1922-23 
(April 1, 1922, to March 31, 1923) 
INCOME EXPENDITURES 

Number of members, 600 Return to Sections on membership 
From membership dues— Dues on paid members.... $4,047.50 
Paid members (Section Dues on delinquent mem- 

Delinquent members in Sec- Telephone and petty cash. . 750.00 

1,440.00 Miscellaneous ........ 500.00 
Delinquent members not in Journal, estimated at $550 

From advertising— . 
Estimated at $350 per Total expenditures... .$17,925 00 

Average per member...... $25.90 Average per member..... $29.87 
SUMMARY 


A careful study of this display will not only show clearly just what has 
been done with every dollar of your money during the past year, but will! also 
impress one and all of the absolute necessity of both individual and team work 
in the matter of: 


(A) Urging delinquent members to remit at once. 
(B) Securing new members. 
(C) Aiding in every way possible in the sale of advertising space in our 


Journal, to the end that our progress during the year may be such as to reflect 
much credit on the Society as such and on each member who, through his 
efforts, contributes to our success. 


W. E. SYMONS, 
Treasurer and Chairman of Finance Committee, 


Py 
i 
4 
mer, 
1 
| 
ped 


8 JOURNAL OF 


RESEARCH 


AMERICAN BUREAU OF WELD- 
ING ELECTS SAME OFFICERS 
At the annual meeting of the 

American Bureau of Welding, held on 

Friday, April 28th, the following offi- 

cers were elected to serve for another 

year: Professor C. A. Adams, Har- 
vard University, Director; H. M. Ho- 
bart, General Electric Company, Ist 

Vice-Director; A. S. Kinsey, Stevens 

Institute, 2nd Vice-Director; W. 

Spraragen, National Research Coun- 

cil, Secretary. 

The only new activities undertaken 
for the coming year was the organi- 
zation of a Committee of Tank Manu- 
facturers to investigate problems 
arising in connection with the weld 
ing of pressure vessels. The progress 
made by the present ten research 
committees was considerable as is in- 
dicated by the several reports given 
elsewhere in this issue, 

The American Bureau of Welding 
is beginning to fill a long felt need 
for an unbiased authority on the 
many questions arising in connection 
with this new art. Of these ques- 
tions some refer to regulatory and 
safety legislation, some to the train- 
ing of welders and some to the 
technique of welding. Answers must 
be based upon the fundamental, 
scientific facts. 

Problems arising in the industry 
are now regularly referred to the 
bureau for solution. Numerous in- 
vestigators and laboratories are co- 
operating in the work. Its connec- 
tion with the National Research 
Council has been one of the greatest 
aids in securing this cooperation. 
The bureau has no funds of its own 
and there are no salaried officers or 
assistants. Stenographic facilities and 
other office expenses are largely pro- 
vided by the American Welding So- 
ciety and National Research Council. 
ELECTRIC ARC WELDING COM- 

MITTEE MAKES PROGRESS 


The fifth meeting of the Electric 
Arc Welding Committee was held on 
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April 28th and was well attende 
Some of the important problems take 
up at this meeting were cast ir 
welding, welding of monel metal, a; 
plication of welding to shipbuildins 
abroad, standards for arc welding ma 
chinery, locked-up stresses, enameling 
are fused metal and welding of co; 
per and brass. 

Mr. Namack, Chairman of the Sul 
Committee on Cast Iron Welding 
stated that the first part of the sun 
mary dealing with the general prop 
erties of cast iron and the effect of 
each element on weldability 
finished. The portion dealing wi 
electric arc welding of cast iron 
well under way. This part includes 
general discussion of preheating 
problems and methods of metallic ar 
welding, shrinkage difficulties, theory 
of use of steel studs and prope 
welding procedure when using studs, 
hardness of weld, insertion of copper 
strips, reverse polarity, special elec 
trodes, carbon are welding of cast 
iron and a program of research on 
those problems needing further in- 
vestigation. Dr. P. D. Merica of th 
International Nickel Company de 
scribed the use of metallic deoxidize) 
in welding monel metal. Mr. E. H 
Ewertz, General Manager of th 
Moore Plant, Bethlehem Shivbuilding 
Company, gave an interesting ac 
count of the progress made in Eng 
land on the application of welding to 
shipbuilding. Mr. W. Spraragen re 
vorted that the Standards for Ar 
Welding Machinery will soon be pub 
lished in the Journal of the Americar 
Welding Society. Considerable prog 
ress has been made determining which 
type joint reduced locked up stresses 
to a minimum and attention is now 
being devoted to devise some method 
of determining experimental methods 
for measuring locked-up stresses in 
welded joints. Both Mr. R. FE. Wagner 
and Mr. Eschholz exhibited samples of 
heavy copper welding with carbon arc 
and special electrodes. The latter als 
exhibited samples of successful enam- 
eling of arc-fused metal. 
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COMMITTEE ON TRAINING OF 
OPERATORS HOLDS INTER- 
ESTING MEETING 

Work on the drawing up of a 
course for the Training of Operators 
is well under way. Consideration has 
been given to the proper items to 
consider in dealing with the qualifica- 
tions for welders. Some of these are 
age, temperament, muscular co-ordina- 
tion, vision and history of experience. 
Suggestions have also been advanced 
for methods of testing applicants 
claiming to be welders. 

In the part dealing with the fun- 
damentals of welding, there will be 
considered, welding equipment, pro- 
tection, electrode and torch manipu- 
lation, are and flame characteris- 
tics, fusion characteristics, residual 
stresses, welding procedure, termin- 
ology and exercise jobs. Checking 
levels, under which will come typical 
jobs, will be made for determining the 
progress made by the student welder. 


RESISTANCE WELDING COMMIT- 
TEE MAKES CONSIDERABLE 
PROGRESS 


Owing to the financial and indus- 
trial conditions of the country, no 
meetings were held by the Committee 
since the last annual meeting of the 
Society. The work mapped out while 
apparently dormant was, however, 
carried on by active workers through 
correspondence. At the meeting of 
the Committee on Thursday, April 
26th at the Engineering Societies 
3uilding the following reports were 
presented: 


1—Sub-Committee on Standardization 
—W. C. Moody, Chairman. 


The task allotted to this committee 
was to arrive in conjunction with the 
Standards Committee of the A. I. E. 
E, at the uniform rating of Resist- 
ance Welding Machines for butt, spot, 
seam and percussive welding, and of 
making rules that would be equitable 
to the three predominating interests; 
namely, the users, manufacturers of 
welding apparatus and the central 
station man furnishing the energy. In 
this correction it was brought out 
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that an electrical resistance welding 
machine may be looked at from tw 
different view points: (a) As a trans 
former, pure and simple; (b) as a 
translating device fed from a service 
transformer. Under the first inter 
pretation, the A. I. E. E. Rules re 
garding transformers by determining 
its performance through 
output would have to be observed 
Under the second interpretation, the 
output would be determined by the 
welding output and the 
energy by the input. The Committee 
accepted the second interpretation as 
the more practical one (subject to 
confirmation by the Standards Com 
mittee of the A. I. E, E.) and in 
structed the Sub-Committee on Stand- 
ardization to rewrite its recommenda 
This report, after 
re-submission in writing to the mem 
bers of the Committee on Resistance 
Welding will be forwarded to the 
Secretary of the American Bureau of 
Welding. 


electrical 


electrical! 


tions on this basis. 


2—Sub-Committee on Nomenclature 
—Malcolm Thomson, Chairman. 


A very complete report was sub 
mitted by the Chairman at this meet 
ing. A discussion brought out sug- 
gestions for a few minor alterations 
which will be incorporated in the re- 
port before it is finally submitted to 
the Bureau. 


3—Sub-Committee on Present State 
of the Art of Butt Welding—W. 
Remington, Chairman. 


A lengthy and very thorough re 
port was presented and the members 
of the main Committee were asked 
to read it carefully and forward any 
comments before it is formally pre- 
sented to the American Bureau of 
Welding. 


4—Sub-Committee on Present State 
of the Art of Seam Welding—H. 
W. Tobey, Chairman. 


A similar action te that taken in 
connection with the Summary on Butt 
Welding was taken regarding the 
complete report presented and read 
by the Chairman of the Sub-Commit- 
tee on Seam Welding. 
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5—Sub-Committee on Spot Welding. 


A draft was submitted by Mr. 
Remington, which will be enlarged 
and revised. 


6—Sub-Committee on Review of Per- 
cussive Welding—D. F. Miner, 

Chairman. 

A very complete report with sev- 
eral illustrations was presented by 
the Chairman and accepted with 
minor suggestions. This report will 
be published in a carly issue of the 
Journal as a paper by Mr. D. F. 
Miner. 


7—Research Recommendations. 

A list of special subjects worthy 
of research contributed by various 
members was read and it was sug- 
gested that this list be submitted to 
the members of the Committee in 
order that each might express their 
preference in writing as to the order 
of importance of researches to be 
undertaken. In this connection, it 
was brought out that researches deal- 
ing with fundamentals and which 
would not get into patentable fields 
should be listed first. 


PLANS MADE TO ORGANIZE A 
COMMITTEE OF TANK 
MANUFACTURERS 


A conference of Tank Manufac- 
turers was held on Wednesday, April 
26th in the Engineering Societies 
Building, under the auspices of the 
American Bureau of Welding to 
formulate plans for the organization 
of a Committee to adequately deal 
with the welding problems in connec- 
tion with the construction of unfired 
pressure vessels. The purpose of this 
Committee is primarily to assist the 
Boiler Code Committee in drawing up 
a suitable Code for the welding of 
such vessels. 

Professor C. A. Adams, Director of 
the Bureau, opened the meeting with 
some introductory remarks on the 
purpose of the Conference, needs for 
organization, plans for conducting 
the work, and indications of possible 
cooperation and financial contribu- 
tions. He was followed by Mr. S. W. 
Miller who delivered a brief address 
on the value of the work and a similar 
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example of cooperation in the malle- 
able casting field. Mr. Miller stated 
that in the early days of the malle- 
able casting industry everything was 
done by rule of thumb, based on prac- 
tical experience, with a result that in 
the course of time malleable iron was 
looked upon by the purchaser as an 
unreliable, irregular product, no two 
shipments of which were the same 
and whose use he was compelled to 
abandon because of the impossibility 
of getting consistent and safe results. 
As a last resort the manufacturers 
got together, organized an associa- 
tion and employed an expert Metal- 
lurgist. As a result of the improve- 
ment brought about in the product 
by the research work of this organi- 
zation, matleable iron is now one of 
the most widely used foundry prod- 
ucts. Mr. Miller stated that in many 
respects the welding industry is to- 
day in somewhat the same position as 
was the malleable iron industry a 
number of years ago. 

The attitude of the 
Committee toward autogenous 
fusion welding in pressure vessel 
work was brought out in the follow- 
ing statement of a preliminary report 
issued Dec. 5, 1921: 

“The Boiler Code Committee recog- 
nizes the advance that is being made 
in autogenous welding and wishes to 
encourage progress and improvement. 
Advance should, however, be made in 
a way that will not endanger life or 
property, and it is the duty of the 
Boiler Code Committee in issuing any 
rules to make sure they are safe. It 
would seem highly desirable to lean 
toward the side of safety in bringing 
out rules for a new and growing in- 
dustry with the idea of broadening 
out the rules as the art advances, 
rather than to reach out too far at the 
start with the risk of accidents that 
might set back its development.” 

The viewpoint of insurance people 
was brought out by Mr. S. F. Jeter 
who stated that while the insurance 
people had no antagonistic views to- 
wards welding, it was impossible to 
differentiate in insurance rates on 
pressure vessels by different com- 
panies or individuals. They are com- 
pelled to lay down rules which, if fol- 
lowed, all can get by on, and if they 
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are not followed, they cannot get by. 
Moreover, the insurance people must 
safeguard the Public by not offering 
protection on vessels that are not rea- 
sonably safe. 

It was the consensus of opinion of 
those present that an Organization 
Committee should be appointed to 
devise ways and means for setting 
up an organization of manufactur- 
ers of pressure vessels to deal with 
the situation at hand. The following 
members were appointed to act upon 
this committee: L. Doelling, De La 
Vergne Machine Co.; F. F. Couch, 
Brunswick Refrigerating Co.; C. A. 
Adams, Director, American Bureau 
of Welding; S. W. Miller, Rochester 
Welding Works; W.  Spraragen, 
Secretary, Engrg. Div., National Re- 


search Council; G. H. Lane, York 
Manufacturing Company; A. T. 
Snow, John Wood Manufacturing 
Company; FE. P. Poste, Elyria 


Enamel Products Company; F. T. 
Flocke, The Vilter Manufacturing 
Company; George A. Sims, The Sims 
Company; W. B. Miller, Pfaudler 
Company. 

Mr. Doelling was appointed Chair- 
man, and Mr. W. Spraragen, Secre- 
tary. 

COMMITTEE ON SPECIFICATIONS 
FOR STEEL TO BE WELDED 
STARTS RESEARCH 
PROGRAM 
A very successful meeting of the 
Committee on Specifications for Steel 
to be Welded was held in New York 


ACTIVITIES 11 


on April 27th. A report was sub- 
mitted by Messrs. J. H. Nead and R. 
L. Kenyon, illustrated by lantern 
slides and samples giving results of 
preliminary tests to investigate sev 
eral methods which have been pro- 
posed as a means of distinguishing 
between suitable and unsuitable ma- 
terial to be welded, i.e., plates, sheets, 
angles and other structural forms. 
Three different methods were em 
ployed in these experiments: 


(1) Heating electrically to fusion. 


(2) Heating by Oxy-Acetylene to 
fusion. 
(3) Baking on a vitreous enamel! 


by heating electrically. 


In all the idea followed out 
was that suitable materials well 
degasified and fuse quietly while un- 
suitable materials are largely those 
not gasified or at least only partly so 
and therefore fuse with gas evolution 
and more or less effervescence, spark- 
ing, bubbling, spattering, etc. It was 
the consensus of opinion that the re- 
sults of these tests indicated possible 
methods for determining the weldable 
qualities of iron and steel and that 
further investigation was necessary 
in this direction to determine the re 
liability of these tests. It was sug 
gested in this connection that physi 
cal tests be made in parallel with the 
proposed weldability test. Several 
companies volunteered to make the 
investigations and representatives of 
the steel companies present promised 
to furnish the steel samples. 
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EMPLOYERS, ATTENTION 


WE HAVE IN OUR FILES THE RECORDS OF MEMBERS WHO HAVE 
HAD FROM ONE TO FIFTEEN YEARS’ EXPERIENCE IN THE WELD- 


ING FIELD. 


IF YOU NEED ANY WELDING TALENT, KINDLY LET 


US KNOW. THIS SERVICE IS FREE. 


A-9—Experienced electric welder desires position. 


Have had about 6% years 


of experience in this field, covering ship construction, marine boiler repairs, 
tank welding, pipe line welding, locomotive welding and street railway work. 


For past year have been employed by Third Avenue Railways System. 


Have 


also werked for Atlantic Basin Iron Works, Quasi Arc Weldtrode Company, 
Electric Welding Company of America and W. J. Kennedy Company. 
furnish references. 
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SECTION NEWS 
CLEVELAND SECTION HOLDS Department of the Internationa) 


ANNUAL MEETING 


At the annual meeting of the Cleve- 
land Section, the following officers 
were elected: Chairman, C. F. Eber- 
hardt, Eberhardt Welding Company; 
First Vice-Chairman, R. S. Sawdey, 
Van Dorn Iron Works Co.; Second 
Vice-Chairman, John H. Thornton, 
David Lupton’s Sons Co.; Secretary 
and Treasurer, Henry Spero, Brown 
Advertising Service. 

Mr. Breckenridge of the National 
Tube Company presented a _ paper, 
written by Mr. F. N. Speller, on “Steel 
for Forge Welding.” This paper was 
illustrated by lantern slides and mo- 
tion pictures. 

ORGANIZATION OF LOS ANGELES 

SECTION OF THE AMERICAN 

WELDING SOCIETY 


The first meeting of the Los Angeles 
Section, for the purpose of election 
of officers, was held on April 15th. 
The following officers were elected: 
Chairman, L. J. Smith, Pacific Elec- 
tric Railway; Vice-Chairmen, B. H. 
Eaton, Los Angeles Railway Co; J. 
H. Cunningham, General Electric Co.; 
Secretary, E. W. Crane, Wilson 
Welder & Metals Company; Treas- 
urer, S. Barton Brown, Equitable 
Welding Company. 

Mr. J. C. Coberly gave a very in- 
teresting talk on Acetylene and its 
production and was followed by Mr. 
FE. W. Crane with a few remarks on 
are welding. There is a strong feel- 
ing in this locality that the Los 
Angeles Section will be of consider- 
able benefit to the advancement of 
welding as there is quite a movement 
towards industrial manufacturing and 
of fabrication of steel and iron prod- 
ucts. 


NEW YORK SECTION TO HOLD 
MEETING ON MAY 16TH 
The regular monthly meeting of 
the New York Section was held on 
May 16th. A paper on “The Use of 
Metallic Deoxidizers in Arc Welding 
with Monel Metal” was presented 
by Dr. P. D. Merica of the Research 


Nickel Company. This was followed 
by a discussion of a paper by Mr 
Harmiishi “On the Application of 
Electric Are Welding to Two Ves 
sels,” which was published in the Feb 
ruary issue of the Journal. 


NORTHERN NEW YORK SECTION 
ELECTS NEW OFFICERS 


At a meeting held on May 2nd, the 
Northern New York Section elected 
the following officers for the coming 
year: Chairman, J. A. Seede, Gen- 
eral Electric Company; First Vics 
Chairman, J. Weis, New York Centra! 
Railroad Co.; Second Vice-Chairman, 
S. R. Stockholm, Troy Welding Com 
pany; Secretary, D. H. Deyoe, Gen- 
eral Electric Company; Treasurer, 
E. W. Bradford, American 
tive Company. 


Locomo 


ANNUAL MEETING OF THE 
PHILADELPHIA SECTION 


The annual meeting of the Phila- 
delphia section was held on April 
19th. Moving pictures on “The Mak- 


ing of a Saw,” were shown by Henry 
Disston & Sons, Inc. The following 
officers were elected for the coming 
year: Chairman, T. F. Oechsle, David 
Lupton’s Sons Company; First Vice- 
Chairman, Col. Royal Mattice. Mat 
tice Engineering Company; Second 
Vice-Chairman, Dr. H. S. Lukens, Uni- 
versity of Pennsylvania; Secretary, 
A. Schroeder, Standard Electric Weld- 
ing Company; Treasurer, Clifford W. 
Bates, Philadelphia Electric Company. 


SAN FRANCISCO SECTION HOLDS 
MEETING ON MAY 4TH 


The May meeting of the San Fran- 
cisco Section was held at the Engi- 
neers Club on May 4th with 45 pres- 
ent. A paper on “Welding as Prac- 
tised on the Santa Fé System” was 
presented by Mr. H. A. Patterson, 
Foreman Welder of the Richmond 


Shops of the Santa Fé Railroad. Mr. 
Patterson’s paper was interesting and 
out an ex- 


instructive and brought 
tensive discussion. 


THE USE OF METALLIC DEOXIDIZERS IN ARC-WELDING 
WITH MONEL METAL* 


P. D. MERICA and J. G. SCHOENER 


The welding of Monel Metal by the oxy-acetylene torch has never 
presented any particuar or unusual difficulties, such, for example, 
as would not be presented by steel under the same circumstances. 
Rods, sheet and castings of Monel Metal are regularly welded by 
this method and sound, strong and moderately ductile welds ob- 
tained. Although the practice in such welding is not essentially 
different from that used with steel, detailed instructions are issued 
by The International Nickel Company, manufacturers of this alloy, 
for the oxy-acetylene welding of Monel Metal in all forms. 

Attempts to arc-weld this metal have hitherto not proven simi- 
larly successful, whether by the carbon or the metallic arc method. 
In such trials the general experience has been that it is difficult to 
produce consistently, welds which are sound and free from blow- 
holes, ductile and free from shrinkage cracks. 

Inasmuch as the arc-welding method offers in many cases the 
advantage over the oxy-acetylene one of lower cost, the Research 
Department of The International Nickel Company has for the past 
six or eight months been engaged in an effort to develop satisfactory 
arc-welding practice for the metal. The particular objective sought 
was to develop a method of producing sound and ductile welds, free 
from cracks. 


The Welding Properties of Monel Metal 


It is now generally recognized among those expert in welding 
that the behavior of a metal in the foundry; i. e., in being melted, 
poured and cast in a chill or sand mold throws light on its be- 
havior during welding as, of course, would be expected. A weld 
is but a chill casting frozen to its mold. This viewpoint has proved 
particularly useful in the case of Monel Metal. 

When this metal (in its virgin form free from manganese) is 
melted and brought to the correct “pitch’’; i. e., such that it has the 
right carbon content, which varies according to the use from 0.10 to 
0.50°,, a casting poured from it either in a chill or in a sand mold 
will in general neither be malleable, ductile nor free from blow- 
holes. The addition of ferro-manganese or metallic manganese 
together with about 0.1% of metallic magnesium will, however, 
“deoxidize”’ the molten metal and a casting or chill bar or ingot 
poured subsequently will be both sound and ductile. 

It seemed apparent from consideration of the first difficulties 
encountered in arc-welding that the metal melted by the are ab- 
sorbed sufficient oxygen from the surrounding air that it required 
re-deoxidation in order to make it again malleable and sound. It 
may be observed that special deoxidation is not necessary in oxy- 


*Presented at the May 1922 meeting of the New York Section, A. W. 8S 


13 


¢ 
=] 
am 
. 
| 
A 
1 
4 
+. 
4 
{ 
it 
4 


14 JOURNAL OF THE A. W. S. [May 


acetylene welding because the operator uses a reducing flame which 
protects the hot and molten metal from the air. 

This view has been confirmed by subsequent tests and we have 
definitely ascertained that just as Monel Metal must be “deoxidized”’ 
before casting into sand molds and ingots so must it be also “deoxi- 
dized” in producing satisfactory arc-welds. And the agents which 
are found to be superior for this purpose are the same as those used 
in the foundry; viz., magnesium, manganese and silicon, in the 
order of their importance for this operation. 


Deoxidation During Welding 


We have found that these agents are best employed in the form 
of alloys, ground to from 50 to 100 mesh and applied to the welding 
rod of bare Monel wire as a thin coating. It is obvious that the 
alloys used for this purpose must be sufficiently brittle and prefer- 
ably, also, soft, that they can be powdered. The binder which we 
have found entirely successful is very simply made up of denatured 
alcohol containing 1% lb. to the gallon of shellac. Other similar 
binders would undoubtedly serve equally well. 

According to our experience the exact composition of this coating 
powder may vary within moderately wide limits, the essential! 


Fig. 1—Photograph showing section through 

arc weld using plain Monel wire electrode 

without deoxodiser coating. Numerous blow- 
holes present. 


thing being to introduce into the welded metal about the amounts 
of manganese and silicon and particularly of magnesium which are 
generally used for deoxidation in the foundry. Thus we should 
introduce from 0.05 to 0.50% of magnesium, from 0.20 to 1.00% 
silicon and at least 0.20% of manganese; the upper limit of man- 
ganese is not important, as an excess is not harmful. An excess of 
magnesium or silicon, however, will tend to produce dirty or brittle 
metal respectively. 


Preparation and Composition of Coating Powder 


We have applied these coatings dry simply by making a suspen- 
sion of the powder in the dilute shellac solution and dipping the 
wire into it and allowing it to dry. The coating can also be applied 
by brush, although at greater expense of time and with greater loss 
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of material. This coating we have found adheres well and will 
not be removed by packing and transportation. It will vary in 
thickness, but on a 5/32” wire will run about a pound to 600 feet 
and approximately 2% by weight of the wire. 

The alloys to be used in the preparation of the powder may vary 
widely when consistent only with the condition that all must be 


Fig. 2—Photograph showing section of arc welds 
using Monel wire with deoxidiser coating 
Absence of blow holes should be noted 


powdered and that certain limits noted above as to magnesium and 
silicon content be maintained. We have had entire success using 
ferro-manganese or metallic manganese and one of the silicon- 
manganese-magnesium alloys produced by the Electro Metallurgical 
Company and having the following composition as described in 
their recent booklet : 

Grade No. 1 Grade No. 2 Grade No. 3 


Per Cent Per Cent Per Cent 
25 to 30 14 to 16 to 10 
EE eee 20 to 25 27 to 33 45 to 50 
35 te 40 45 to 50 40 to 45 


Any of these alloys can be used alone or in conjunction with from 
1 to 2 parts of ferro-manganese. Of course other alloys or combi- 
nations can be used to give similar results. We have used the 
manganese-magnesium-silicon alloys No. 1 and No. 2 alone and in 
conjunction with equal parts of ferro-manganese and have not been 
able to observe much difference between the results with the differ- 
ent composition. 

Ferro-manganese alone or with 14 of a part of ferro-silicon gives 
good welds at times, but they are not as consistently sound and 
ductile as with the simultaneous use of some magnesium. The 
latter seems to be the essential part of the coating, and although the 
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Photograph showing bend in “- are-welded Monel sheet Thi 


= We ld wa 
purposely bent by way of test until it just cracked 


manganese and silicon aid in deoxidation and in producing proper 
fluidity of the molten metal,—and consequently a good weld surface, 
—they serve perhaps also in large part as a diluting carrier for the 

The latter cannot be ground and is also too reactive 
to be used in the pure form as it oxidizes before it ever gets into the 
weld. The manganese and silicon act to protect it until it is ab- 
A nickel-magnesium, nickel-copper- 


magnesium. 


sorbed in the molten weld. 


Fig. 4—Photograph showing bent in \” arc-welded 
Monel plate. This weld was purposely bent by 
way of test, until it just cracked 
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magnesium or nickel-silicon-magnesium alloy of similar type could 
be used as well for magnesium carriers, as they are also brittle. 


Some Tests of Arc-Welds 


To illustrate the results we have obtained with the use of the 
type-deoxidizer described above, the photographs shown in Figs. 
1 to 6 are presented. Particular attention is drawn to photograph 
No. 1, which shows the blow-holes generally encountered when weld- 
ing even with the greatest care, but using bare or other wire with- 
out the deoxidizer coating. This should be compared with No. 2 
in which a section is shown welded with the deoxidizer coating. 

These welds are sound and practically as ductile as are welds on 


ordinary low-carbon steel. The photographs show cold bends of 
from 30 to 45° in 14 in. Monel plate. Tensile tests carried out on 
2” and 3” wide arc-welded strips of Monel Plate gave the following 


results, with which weld tests on the same material with the oxy- 
acetylene torch are given for comparison : 


TENSILE TESTS OF ARC-WELDED AND OXY-ACETYLENE WELDED 3-INCH WIDE 
STRIP OF MONEL PLATE 


Tensile 
Strength, 
Size pounds per Elongation 
Arc-welds, in. square inch in 2 in. Fracture 
.250 x 3 23,300 Ragged—two blowholes 
255 x 3 39,200 no 
.260 x 3 44,400 one blowhole 
245x838 47,800 —four blowholes 
.250 x 2 37,400 8.0 [rregular, slightly oxidized 
.250 x 2 50,200 10.5 Ragged 
x 2 44,200 5.5 
.250 x 2 55,500 11.0 Irregular shear 
.250 x 2 65,000 12.5 Ragged shear 
.250 x 2 60,500 9.5 Ragged 
-250 x 2 48,800 8.0 " 
.250 x 2 49,200 12.0 Sq. break 


Average 47,100 


Oxy-acetylene 


welds, in. 

250 x 3 44,600 10.5 Sq. tensile—two blowholes 
240 x3 35,100 “ ragged—3 
239 X3 45,500 8.0 —one blowhole 
.230 x3 50,500 9.5 — 3 blowholes 


43,900 
Special Features of Arc-Welding Monel 


Average 


Aside from the use of the special deoxidizer described above, arc- 
welding with Monel! Metal is not essentially different in detail from 
that with steel. 

With work 1, in. thick and over, a 5/32-in. welding wire of Monel, 
for work from 1% to 14 in., one of from 3/32 to 1% in. should be used, 
the best currents being 180-200 and 75-125 amperes respectively. 

It is best to make the whole weld at one operation and not to 
build it up in successive layers, as the latter method will likely give 
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5—Photograph of upper surface of arc weld (reduced about one third) 


cracks and unsoundness. The weld should be well built up above the 


surface, as there are almost invariably small pinholes just under 
the surface of the weld, even with best welding practice. 

An important variation from usual practice with steel is that of 
making the welding rod positive instead of the work. When the 
latter is made positive the metal tends to drop from the electrode 
and does not flow freely and continuously. 


Fig. 6—Photograph of top surface of arc weld after burr has been ground flush and 
whole surface buffed and etched (reduced about one half). 


In welding sheet, the usual angle should be left for shrinkage 
amounting to approximately 1! in. per linear foot of weld. 

The plate, rod or casting should be well cleaned of all scale by 
grinding or machining on both sides of the weld edge and it is well 
to coat these edges, by the use of a brush, with the same deoxidizer 
as is used on the rod. 


W. S. 
[May 
Mig 


Notes on the Occurrence and Influence of 
Non-Metallic Inclusions and Cavities 
in Electric or Oxy-Acetylene 
Deposited Metals? 


By R. O. GRiFFIS 
Asst. Metallurgist, The American Rolling Mill Company 


Non-metallic inclusions in any steel, whether cast, rolled, forged 
or deposited by the electric arc or oxy-acetylene flame have a very 
marked effect upon the physical properties of the metal. This is 
particularly true of the deposited metal of autogenous welds, where 
the strength of the welds depends almost entirely upon the amount 
of slaggy inclusions, gas pockets, or other imperfections in the 
weld. From a metallurgical viewpoint some of these imperfec- 
tions are, of course, unavoidable, while others may be due to lack 
of skill on the part of the operator or to slag forming or gas-form- 
ing elements in the electrodes or gas-welding wires (such as man- 
ganese, silicon, carbon, etc.) 

For some mysterious reason normal iron or mild steel when frac- 
tured, breaks through the ferrite grains, and not around them. 
At first glance one would think that the fracture of such material 
(See Ill. 1) would follow the grain boundaries, but such is not the 
case. Several theories have been put forward to explain this 
phenomenon, but so far none of the theories is entirely satisfactory 
One of the most popular of these theories is Rosenhain’s extension 
of Beilby’s “Amorphous Cement Theory.” Rosenhain writes as 
follows 


“Where the constituent crystals of a metal meet, thin 
films of residual liquid (residual gamma iron in the case 
of steel) will remain under conditions rendering them in- 
capable of crystallizing so that they constitute thin films 
of under-cooled liquid or amorphous metal acting as inter- 
crystalline cement. . . . When two differently ori- 
ented crystals meet, there must be a region between the 
two orientations, where the material cannot assume the 
orientation of either. . . . The fundamental fact is 
the marked strength of crystal boundaries in pure 
metals.’’* 


7Presented at annual meeting American Welding Society, April 27, 1922 


*A few words in explanation of this paragraph might not be out of place 
the first place, iron is crystalline the same as alum, sugar, ete., and it ervs 
the cubic system. This means that each of the grains (the areas enclosed by 
narrow black boundaries shown in Ill. 1) is composed of myriads of minute cubes 
And all the cubes in any one grain are lined up similarly, i. e., any face of any one of 
them is parallel to the corresponding faces of all the other cubes which go to make 
up that grain. This determines the “orientation” of the grain. The grains in a piece 
of iron have all possible orientations, like chunks of thick ice in an ice jam in a 
stream. Amorphous metal is metal which is not in a crystalline state 
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Rosenhain’s conception of how this takes place is represented 
graphically in Ill. 2. 

But going back to where we were before we digressed, normal 
iron or steel, whatever may be the cause of it, is stronger at the 
grain boundaries than along the cleavage planes (planes parallel to 
the three sets of faces of the cubes). Whenever a film of brittle 
material, such as cementite or iron sulphide, exists at the grain 
boundaries the cohesion of the grains in the areas affected is de- 
stroyed and the strength of the material is affected in proportion 
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to the area occupied by the film. As mentioned above slags, gas 
pockets, voids and unwelded areas in a weld have an exactly similar 
effect. 
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Plate I Electrode Deposit 


McCance (Journal of the Iron & Steel Institute, 1918, No. 1, 
p. 240), in explaining why a steel containing inclusions when tested 
at right angles to the direction of forging showed physical proper- 
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ties far inferior to those obtained when tested parallel to the direc- 
tion of forging, writes as follows: 


“In the first place they have acted simply as small areas 
of no strength which have lowered the effective area of 
the test piece, though this does not completely indicate 
their action. If a plate containing a hole is under tension 
the stress is not uniformly distributed, but is greater than 
the average at.the edge of the hole. 

“If the hole is an ellipse with diameters a and b, the dis- 
tribution of the stress round the edge depends in what 
manner the hole is situated relative to the applied stress, 
but it has been shown that if one of its axes lies along 
the direction of stress the maximum intensity occurs at 
the edges of the axis at right angles to this (Inglis, Pro- 
ceedings of the Institution of Naval Architects, 1910). 

“In the figures (Ill. 3) the two positions are shown, and 
the maximum stress occurs in each case at A, and if the 
average tension is P, then 

2a 
Stress at A — P (1 + —) 
b 
For purposes of comparison, if we assume that a crack in 
a piece of steel was elliptical in shape and its length was 
20 times its diameter, then in position 1, I11. 3, 
P max = P [1 + (2 . 1/20)] — 1.1 P, 
so that so long as it was pulled along its length there would 
be no great difference. But if it were pulled across this, 
as in position 2, I11. 3, 
20 
P max = P [1+ (2.—)] = 41P 
1 
and the stress at the end would now be 41 times greater. 
It can at once be understood how dangerous cracks are 
when pulled at right angles to their length, and why they 
extend and grow longer. And this is the most favorable 
case, because the ends of cracks are not rounded, but are 
sharp, which entails a still greater difference.” 


This explains very simply why some electric arc deposits are 
weaker at right angles to the direction in which the “beads” were 
deposited than when tested longitudinally to the direction of the 
deposition of the “beads” as mentioned by Rawdon, Groesbeck and 
Jordan (Bureau of Standards, Technologic Paper No. 179, p. 23). 
The same also applies to oxy-acetylene deposited metal. The thin 
layers of slag between successive depositions of metal would nat- 
urally occupy a greater portion of the cross section of the speci- 
men when the “beads” cross the test specimen at right angles to 
its longitudinal axis. 
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AFTER STRAINING 


AFTER STRAINING X/OO 
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Plate Il—Electrode Deposit 


In addition to the layers of slaggy material between the “bead”’ 
layers slag is found in the form of globules distributed somewhat 
promiscuously throughout the mass of specimens deposited by the 
electric arc. The interiors of these globules are filled with metal. 
This particular form of inclusion is well known and is shown in 
the four micrographs on Pate I. The micrograph at 100 diameters, 
Plate No. II, also shows several globules of this kind. A defect of 
this kind would not weaken the deposited metal to the same degree 
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AFTER RUPTURE X/OO 
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Plate lli—Gas Weld 


as a gas pocket or void of the same shape, on account of the “‘prop- 
ping” action of the solid interior preventing the collapse of the 
walls and thus distributing the stressess more evenly in the case 
of the globule. This “propping” action of the inclusion itself was 
overlooked by McCance and his equations are therefore not exactly 
applicable to solid inclusions, but only to cracks and voids. 

The micrographs shown in Plates I and II were made from a 
specimen of metal deposited by the electric arc. The appearance 
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of two areas, selected to show the two general types of slag in- 
clusion, are shown at magnifications of 100 and 430, before and 
after straining beyond the elastic limit. The specimen was strained 
in comparison. A comparison of the micrographs of the slag 
streak at 430 diameters, before and after straining will show that 
the metal has faulted, as shown by the fact that the globule of 
metal in the slag just beneath the crack is not in focus. It will 
also be noted that the globule of metal mentioned has been shifted 
to the right roughly two-thirds of its length. All this distortion 
was effected without any deformation of the metal in the imme- 
diate neighborhood of the slag streak, as shown by the absence of 
slip bands. In other words, the specimen was so weakened by 
the presence of its slag layer that the metal faulted and shifted in 
the manner described without being strained beyond its elastic 
limit. However, an examination of the micrographs of the glo- 
bule, after straining, shows the presence of many slip bands. The 
metallic interior of the globule has been forced outward by the 
compression. 

Plate III shows the characteristic appearance of an oxy-acetylene 
weld before and after fracture. The upper half of each of the 
micrographs shows the deposited metal and the lower half the 
welded material, the latter showing the characteristic appearance 
of such metal heated to an extremely high temperature and cooled 
rapidly. 

The micrographs shown in Plates I and II represent metal de- 
posited by the electric arc and not an actual weld. Those shown 
in Plate III represent an oxy-acetylene weld and the fracture in 
this case occurred on the tension side of a bend test. It will be 
seen that the fracture followed along the string of slag inclusions 
and gas pockets. 

The recommendations that can be made in the light of our pres- 
ent knowledge of deposited metal are briefly as follows: 


1. In gas welding extreme care should be taken by the 
operator to float out the slag and, obviously, to guard 
against imperfections due to the deposited metal not “bit- 
ing’’ into the welded material; and in electric welding the 
same degree of care should be taken in freeing from oxide 
the layer of metal first deposited before depositing the suc- 
ceeding layer. 

2. Care should be taken to maintain as short an arc 
as practicable, so that undue oxidation of the electrode 
may be avoided. 

3. The welding wire or electrode should be chosen on 
a basis of freedom from slag forming elements, such as 
silicon and manganese, so that the amount of slaggy con- 
stituents formed may be held at a minimum. 


4. The carbon content of the welding wires or elec- 
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trodes should be held at a minimum. This is very im- 
portant, as under the oxidizing conditions of either gas 
welding or electric welding the carbon combines with 
oxygen to form carbon monoxide. The pockets formed 
by the entrapping of this gas in the deposited metal are 
very detrimental. 

5. Uniformity of welding material should be insisted 
upon as it is of very great importance. Uniformity en- 
ables the welder to make good welds consistently and helps 
to eliminate the human factor, which, under the most 
favorable conditions is an important factor in oxy-ace- 
tylene or electric welding. 


MEMORANDUM 


ELECTRIC WELDING IN JAPAN* 
H. J. Coxt 


Regarding the general application of electric welding in Japan | 
am not yet in a position to write, but in the shipyards and ship re- 
pair plants the art has established a quite definite footing and is 
generally considered as an important, if not indispensable, factor 
in the industry. | 

The Japanese are well known for their keenness to assimilate 
any new ideas or methods adopted by their competitors in the 
West and electric welding has been no exception in this respect. 
They have applied themselves seriously, not only to the practical 
development of its application in the field, but also to laboratory 
research work. It is now the exception to come across a shipyard 
or repair plant without one or more electric welding units as part 
of the equipment. 

Both physically and temperamentally the average Japanese ar- 
tisan should make a good welder; he is relatively small of stature, 
steady, and can squat compactly beside his work for hours at a 
stretch without becoming cramped. By temperament he is patient, 
conscientious in his work, and precise, and has not yet acquired 
the habit of rushing things, which is so often responsible for de- 
fective welding. 

In the shipyards here I have seen the Quasi Arc, Kjellberg and 
Lincoln systems in use, while some yards simply use the bare wire 
electrodes with control devices designed and equipped by them- 
selves. 


The Mitsubishi Zosen Kaisha (shipbuilding company) have now 


*Presented at the February, 1922, meeting of the Philadelphia section of the 
American Welding Soctety. 
tActing Principal Surveyor 


in Japan for Lloyds Registry. 
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been exploring and developing the use of electric welding in ship 
construction and ship and engine repair work for some years, and 
are probably in the forefront of the industry in this country in it’s 
application at the present time. This company have three large 
shipbuilding and repair plants at Nagasaki, Kobe and Hikoshima 
respectively, in all of which electric welding is now largely em- 
ployed, the Kjellberg system of coated electrodes being used. 

Under the direction of Dr. Haramiishi, general manager of the 
Kobe plant, and one of the leading authorities on electric welding 
in Japan, this company has turned out a number of interesting 
and successful examples of electrically welded structures, such as 
a floating dock gate for a 465-ft. dry dock, and a vertical donkey 
boiler (in both of which electric welding was largely used in lieu 
of riveting). They have also converted the steam trawler Dairyo 
Maru into a vegetable oil barge, using electric welding entirely in 
the conversion, and on completion tested the tanks with an 8-ft. 
head of water. The barge has proved quite satisfactory in service 
during the past two years. 

At the Kobe plant about 20 welders are employed, the shipyard 
and boiler shop welders being separate departments, each special- 
izing in their own work. Both at Kobe and Nagasaki they have 
established training schools where new hands are trained for a 
period of about six months in the various kinds of electric welding, 
and before being put on actual work of any importance specimens 
of their welding must satisfactorily pass a series of physical tests. 
A good average welder is paid at the rate of approximately $1 a 
day, i.e., at the same rate as the ship fitters. 

In Tokyo this company has a well-equipped physical research 
laboratory where they are carrying out extensive research in con- 
nection with electrodes, eye protection, methods of inspection and 
testing, etc., under the direction of Dr. Suyehiro, one of the lead- 
ing physicists in Japan. Important results have already been 
achieved in the development of a metallic coated amber glass giv- 
ing a high degree of visibility with safety, also in the production of 
electric welds in a hydrogen flame. 

An interesting example of welding relatively large areas of 
plating has just been completed by this company at Kobe in the 
construction of an all-welded floating crane pontoon, a brief de- 
scription of which, together with some of the practical conclusions 
arrived at, may be of interest. 

The hull is 65 ft. long, 35 ft. molded breadth and 8 ft. molded 
depth, and the form is rectangular in cross section and deck plan, 
with the bottom plating at both ends curved upwards with a 2-ft. 
6-in. radius. The plating is 14 in. and 5/16 in. in thicknss, all the 
joints being butt welded. This plating is stiffened by flat bar 
frames 31% in. x 4% in. spaced 30 in. apart and tack welded, while 
the whole structure is suitably braced by fore and aft and thwart- 
ship bulkheads. 
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The construction was arranged to avoid overhead welding as far 
as practicable. For instance, large areas of deck plating with 
beam stiffeners attached were welded on the ground upside down 
and then placed in proper position and welded to the frames and 
bulkheads. 

Several methods were tried to avoid warping of the plates and 
the internal strains due to shrinkage when making a long seam 
weld, and the method found to be most economical from point of 
speed was as follows: 


DIAGRAM OF WELDING PROCEDURE 


MO’ Top any 30 32 33 3s Nos 
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After placing the plates to be welded so as to allow for a creeping 
of 1% in. to the running foot, light or initial layer welds are made 
about 8 in. apart along the entire seam. The operator then makes 
a complete weld between the first two tacks, then omits three spaces 
and makes a complete weld between the fifth and sixth tacks and 
so on until the end of the seam is reached. This process is repeated 
again by starting between the second and third initial tacks and 
so on until the complete seam is welded. Finally the finish or sec- 
ond layer welds are made on the initial light tacks, so completing 
along the entire seam. This method appears to have given the best 
results in regard to dissipation of heat and elimination of internal 
stresses and buckling. 

When large areas of plating were being welded together into 
position it was impossible to entirely avoid buckling, and it is in- 
teresting to note that an experienced coppersmith was employed on 
this work, who, as a result of his training, was able to decide just 
to what extent and in which direction a cut should be made in the 
surfaces by the oxy-acetylene flame to relieve the stress, when the 
buckle could be faired and the cut re-welded. 

Owing to the elimination of overlaps, connecting angles and 
flanges, liners and rivet heads, the following savings over a similar 
rivetted structure were estimated: 


Overlapping of plates at joints........... 4% 
Angle connections and flanges............ 9% 
Liners 


oe eee 


In addition to which the welding eliminated the following labor: 
Mold loft work, laying out of shapes and plates, punching, ream- 
ing, drilling, rivetting and caulking, while the transportation and 
handling of steel was considerably reduced. 


Rivet heads 2% 
Total 
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Although a saving in caulking was claimed, it might be men- 
tioned in passing that all of the water-tight seams or joints in this 
barge were carefully hammered over with a 2-lb. hammer as an 
additional safeguard for water-tightness. 

The average speed for double bevelled, butt joint, flat welding, in 
straight runs on the 14-in. or 5/16-in. plating assuming a nine- 
hour working day was as follows: 

One welder and one assistant—18 ft. per man per day (including 
hammering). 

One welder and one assistant—45 ft. per man per day (no ham- 
mering). 

The distribution of total cost of welding, including the supply ot 
electrodes, electric current and labor was found to be as follows: 


16 per cent for electric current consumed. 
32 per cent for wages paid. 
52 per cent for cost of electrodes. 

Some experiments were recently carried out by this company to 
determine the effect on high tensile steel of electrically welding at- 
tachments to it (i.e., the effect on high tensile steel due to the heat 
set up) as compared with the effect of holes punched for rivetted 
attachments. The results showed that the ultimate strength is not 
greatly reduced from that of the original steel, but the percentage 
of elongation is considerably reduced, although not so much as by 
the punched holes. 


EMBLEM 


All members of the Society are privileged to 
wear the Society emblem. Emblems may be 
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CURRENT WELDING LITERATURE 


TO OBTAIN COPIES OF PAPERS—The Engineering Societies Library is 
prepared to supply copies, translations, or abstracts of any papers in the 
Library at the following rates: 

Translations, $5 per 1000 words and upward by arrangement. 

Photoprint copies of articles, maps, etc., 25 cents per sheet (11 by 14 in.); 
typewritten copies, $1 per 1000 words. 

Bibliographic searching, abstracting, ete., $2 per hour. 

Communications should be addressed to: The Engineering Societies Library, 
29 West Thirty-ninth Street, New York. 


Acetylene Welding. H. Kiintzel, Autog. Metallbearb. (March 1, 1922). 
Vol. 15, pp. 63-6. 

Production of high pressure acetylene by means of oxygen. Die Acetylen- 
hochdruckerzengung durch Sauerstoff. 

Are Welding Railway Shops. S. E. Mason. Electric Railway Journal (March 
18, 1922). Vol. 59, pp. 446-8. A table giving articles reclaimed and saving 
per month by the San Antonio Public Service Company on their rolling stock. 

Are Welding Machine. Il. Off. Jnl. (March 1, 1922), p. 234, Electric Weld- 
ing British Thomson-Houston Co., Ltd., British Pat. 173859. 450 w. 

Autogenous Welding. T. Kautny, Autog. Metallbearb. (Feb. 1, 1922). Vol. 
15, pp. 31-5, 1500 w. Serial (Feb. 15, 1922) Vol. 15, pp. 43-6. 1200 w. (March 
1, 1922) Vol. 15, pp. 66-8, 1,000 w. Pipe formation and strength of texture on 
fusing together. Lunkerbildung und Gefiigefestigkeit beim Verschmelzen 
(Autogenschweissung). 

Autogenous Welding. T. Kautny, Autog. Metallbearb. (Feb. 1, 1922). Vol. 
15, pp. 35-9. Preheating for Uber das Vorwirmen be? der autogenen Schweis- 
sung. 

Autogenous Welding for Aluminum. New Method, Ein Neues Verfahren 
zur Autogenen Schweissung von Aluminum, Autog. Metallbearb. (Jan. 1, 1922). 
Vol. 15, pp. 1-2, 700 w. 

Autogenous Welding of Aluminum. Autogene Schweissung von Aluminum, 
T. Kautny. Autog. Metallbearb. (Jan. 15, 1922). Vol. 15, pp. 19-23. 

Antogenous Welding of Copper. Autogene Schweissung von Kupper. 
Acetylen (Dec., 1921). Vol. 24, pp. 85-8. Serial. Autog. Metallbearb. (Jan. 1, 
1922). Vol. 15, pp. 3-7, 2500 w. 

Commercial Welding on High Pressure Boilers. E. H. Heidel, Canad. Machy. 
(March 23, 1922). Vol. 27, pp. 27-8. Eliminate guess work, weekly test of op- 
erators’ skill and progress, choice of gas or electric process for certain classes 
of work, best method of applying patches. 

Cye-Are. Process of Automatic Electric Welding. Jnl. Inst. of Electrical 
Engineers (Feb., 1922). Vol. 60, pp. 236-44. Discussion of paper by J. L. 
Steele and H. Martin before the British Inst. of Elec. Engineers. 

Dangers from the Use of Acetylene Gas and in Oxy-Acetylene Welding. In- 
dustrial Management (Feb. 16, 1922). Vol. 7, pp. 192-3. Some precautionary 
methods which should be observed in welding work. 

The Dependability of Cast Iron Welding. G. L. Carter. Iron Age (April 6, 
1922). Vol. 109, pp. 928-30. Before the Cleveland Section of the American 
Welding Society. ediaetion and Annealing Essential. Correct Preparation 
of the Casting. Some Results Attained Commercially. Photograph Showing 
typical preheating oven for preparing cast iron welding. Protection of Weld- 
ers from heat when welding heavy cast iron. 

Electric Welding Applied to Steel Construction, with Special Reference to 
Ships. A. T. Wall. Shipbuilding and Shipping Rec. (Feb. 23, 1922). Vol. 19, 
pp. 239-42. Before Inst. of Mech. Engineers. Advantages gained by Welding 
in Ship Construction. Serial II (March 2, 1922). Vol. 19, pp. 271-2. Engng. 
(Feb. 24, 1922). Vol. 113, pp. 241-4. 

Electric Welding for Ship Construction. Nauticus, Vol. 16, No. 205, April 
22, 1922, pp. 19, 20. Experiences with the all-welded self-propelled sea-going 
vessel, Fullagar. Now in service about 18 months. Suggested and actual ap- 
plications. 

Electric Welding of Rails by the Electric-Thermit Company, Elektrische 
Schienenschweissung de firma Electro-Thermit. Autog. Metallbearb. (Feb. 15, 
1922). Vol. 15, pp. 46-9. 1800 w. Serial. 

Expert Report on Locomotive Boiler Welding. Railway and Locomotive En- 
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gineering. Vol. 35, No. 3, March, 1922, pp. 62-64. Details of approved methods 
of selecting material and perfecting repairs. Welding of complete fireboxes, 
preparing halfside and door sheet for welding, firebox sheet, knuckle patch, 
repairing small portions of side sheet, welding patch on front of crown sheet, 
welding of seams, broken mud ring, improper welding of firebox plates. 

Increasing Welding Speed. H. R. Pennington. Ry. Electr. Engr. (March, 
1922). Vol. 13, pp. 86. Experiments with high currents and large electrodes 
with exceptional penetrating qualities indicate that the speed of butt welding 
can be increased by 100 per cent over present day practice. 

The Making of Joints in Seamless Steel Tubing. C. N. Waterhouse. Acet. 
and Weld. Jnl. (Feb., 1922). A series of tests on the oxy-acetylene process 
applied to the tubular metal structure of airplanes. 

Oxy-Gas Torches for Mines. L. Balliet. Salt Lake Min. Rev. (Feb. 28, 
1922). Vol. 23, pp. 13-4. Simplicity of the gas torches, uses that make it ad- 
vantageous equipment for even the smallest mine. 

Repairing Bronze Water Wheel by Electric Arc Welding. Weld. Engr. 
(March, 1922). Vol. 7, pp. 28. The broken vanes were difficult to weld, as the 
space between them on the head end was less than 4 in. Good welds were ob- 
tained by using short graphite. No preheating was necessary. 

Standards of Railroad Shop Welding Practice. G. M. Calmbach. Ry. Elect. 
Engr. (Feb., 1922). Vol. 13, pp. 51-6. Workable general rules are given; also 
typical examples of proved boiler welding practice; with sketches illustrating 
the different points brought out. 

The Strength of Mechanically Welded Pressure Containers. R. J. Roark. 
Mech. Engrs. (April, 1922). Vol. 44, pp. 225-30. An abstract of paper pre- 
sented before The Am. Soc. of Mech. Eng., Atlanta, Ga. The paper describes 
pressure tests made on electrically welded, gas welded and riveted pressure 
containers and tension and shear tests made on specimens cut from such con- 
tainers, and on specially prepared specimens of welded metal. The results are 
tabulated. 

Utilizing Fusion Welding on Castings. H.S. Rawdon. Iron Trade Review 
(Jan. 26, 1922). Vol. 70, pp. 274-6. Properties of Cast Steel Produced by dif- 
ferent methods. 

Welding Non-Ferrous and Dissimilar Metals. F. E. Rogers. Canad. Ma- 
chinery (March 9, 1922). Vol. 27, pp. 26-8. Use of Puddling Hook. Avoid 
overheating. Distribution of flame. Proper fusing of added metal, increas- 
ing tenacity of copper weld, critical temperatures of nickel, resisting properties 
of monel metal, welding of aluminum. 

Welding Oil Barrels Safely with the Oxy-Acetylene Torch. D. Baxter. Am. 
Blacksmith (March, 1922). Vol. 21, pp. 51-2. Danger in welding empty bar- 
rels without filling them with water to within the smallest possible space of 
the leak, in order to minimize the space as much as possible wherein the gas 
may be formed while the welding is being done. 

Welding and Reclaiming Worn Brake Heads. Electric Traction. Vol. 18, 
No. 4, April, 1922, p. 325. Johnstown Traction Company saves many brake 
heads that would ordinarly be scrapped. 


NEW HAND BOOK 


The Page Steel and Wire Company has just issued a new hand book on the 
“Page Armco Welding Wire and Electrodes.” This pamphlet contains history 
and manufacture of Armco Iron, elimination of oxygen, microphotographs, 
diameter of rods to be used with different thicknesses of plate. Metallurgy of 
iron and steel and useful physical tables and information. 
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The American Welding Society 


The American Welding Society is organized to provide united and 
co-operative action in extending the knowledge of the art of welding 
and its field of industrial application. The field for further application 
of welding is enormous, and progress in it is being delayed only by 
incomplete knowledge and by the confusing and opposing claims of 
competing interests. 

The Society acts as a clearing house for information. Through 
papers and monthly meetings of local sections of the Society an oppor- 
tunity is created for the individual manufacturer, engineer, plant 
superintendent, foreman, operator, etc., to contribute his own knowl- 
edge in welding and at the same time receive the benefit of the combined 
knowledge and experience of all other members of the Society. Special 
publications in addition to the regular monthly proceedings are issued 
from time to time giving results of researches, standardization work 
and other information of value to the members. 


CLASSES OF MEMBERSHIP 


Extracts From By-Laws 
ARTICLE LI. 


Section 1. Individuals having received the approval of a majority of 
the Membership Committee shall become members of this 
Society upon the payment of dues, except in the case of 
honorary members who shall be elected by unanimous vote 
of the full Board of Directors. 


Section 2. Membership shall be divided into five classes: 


Class A. Sustaining members, being individuals or individuals dele- 
gated by corporations, firms, partnerships, etc., interested in 
the science and art of welding, with full rights of membership. 

Annual dues $100.00 


Class B. Members, being individuals interested in the science and art 
of welding, with full rights of membership. 

Engineers or individuals competent by experience or train- 
ing to plan or direct welding operations are eligible to this 
class. 

Annual dues $20.00 


Class C. Associate members with right to vote but not to hold office. 
except in Sections as may be provided for by the By-Laws 
of the Sections. Supervising welders, inspectors and skilled 
operators, with three or more years’ practical experience in 
welding are also eligible to this class. 


Annual dues 


Class D. Operating members, who are welders or cutters by occupa- 
tion, without the right to vote or hold office except in Sections 
as may be provided for by the By-Laws of the Sections. 


Annual dues 


Write to the Secretary for a membership blank. 
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ADVERTISING 


USUALLY CARBIDE MEANS 
UNION CARBIDE 


It always does at 150 Union Carbide ware- 
houses, strategically located from Portland. 
Maine, to San Diego, California, and from 


Seattle on Puget Sound to Tampa on the Gulf. 


Union Carbide is always packed in blue and gray 


drums. 


UNION CARBIDE SALES COMPANY 
Carbide and Carbon Building—30 East 42nd St. 
NEW YORK CITY 


CHICAGO SAN FRANCISCO 
Peoples Gas Bldg Balfour Bldg. 


Service That Carries On 


INDE is vitally interested in aiding oxygen users 


The will to help is futile if it is not combined with the 
ability to serve. In a nation-wide business such as the 
Oxygen Industry, ability to serve depends on physical 


facilities and organization. 


% Linde Service only begins with seeing that your oxygen 
Linde supply requirements, wherever you may be, are satisfied 
Plants promptly and fully. It earries on——extends real co-opera- 
and tion and constructive advice as to the efficient and economi- 


Warehouses cal use of oxygen. It belongs to Linde users. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Bldg., 30 East 42nd St. 
New York 


Balfour Building, San Francisco 
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K-G Welding & Cutting Company, Inc. 


556 WEST 34th STREET 
NEW YORK CITY 


MANUFACTURERS OF K-G-TORCHES 


THIS SPACE 
FOR SALE 


—" 


ADVERTISING 


ELECTRIC ARC 
WELDING 
INSTANTANEOUS FUSION 
No Warping—No Pre-Heating— 

No Dismantling 


Tilustration Welded Cylinder Wall, Steel 
Band Outside—Nickel Manganese Inside 


ELECTRIC ARC CUTTING & 
WELDING CO. 


152 Jelliff Avenue, Corner Avon Avenue 
Telephone Waverly 7802-3 


MILBURN 
WELDING AND CUTTING APPARATUS 


including a‘l sizes of Welding and Cutting Torches, 
Regulators and Welding Generators is the develop- 
ment of 20 years’ research. 


The result is a constant saving in gas consumption, time of oper- 
ation and a higher efficiency. 


THE ALEXANDER MILBURN COMPANY 
1420-1428 W. Baltimore St., Baltimore, Md. 


ROEBLING WELDING WIRE 


F For 
Electric Oxy-Acetylene 
Welding Welding 


Bare and Insulated Copper and Steel Wire and Wire Rope 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


PHILADELPHIA—223-227 Arch St. CLEVELAND—701 St. Clair Ave., N. E. 
NEW YORK—117-119-121 Li . ATLANTA—-69 Walton St. 

SAN FRANCISCO— 624-626 Folsom St. 
CHICAGO—165 West Lake St. PORTLAND, ORE.—487 Lovejoy St. 
PITTSBURGH—Sandusky & Robinson Sts. SEATTLE—-900 First Ave., South. 


Permanent Repairs of Heavy Broken 


Gears 
Crank Shafts Rolls 


Crushers Locomotive Frames 
Send for Pamphlet 1735. 
METAL & THERMIT CORPORATION 


Roston Pittsburgh Chicago 8. San Francisco Toronto 
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In Production, Construction, 
or Repairs 


Page-Armco Welding Rods and Electrodes 


will be found absolutely dependable for all 
mild steel Welding. 


The science and care which govern all steps in the 
production of this wire would indeed be lost if the 
resulting product should be other than guaranteed. 


Gee Page-Armco Welding Rods and Electrodes are guar- 
Ye anteed 99.84% lron conforming in all respects to 
American Welding Society Specifications 


Gas Welding Rods G—No. I-A 
Electrodes E—No. I-A 


Page Steel and Wire Co. 
BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES 


Chicago New York Pittsburgh 
Portland, Ore. 


San Francisco 


PAGE 


WELDING RODS and ELECTRODES 
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Electric Welding 
Equipments 


and 


Supplies 


Let us help you with your 
welding problems. We in- 
vite your inquiries. Our 
engineers will tell you what 
is best suited for your par- 
ticular needs. 


BURKE ELECTRIC CO. 


Manufacturers of 


Electric Welding Outfits 
and 
Electric Motors for All Purposes 


Main Office and Works, Erie, Pa. 


Sales Offices in Principal Cities 
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Airco-D-B Merger 


Provides Reduced Apparatus Prices 


ERGING of Air Reduction and Davis-Bournon- 

ville apparatus factories, and sales and service 
organizations insures heretofore unattainable econo- 
mies, in the development, manufacture, and distribu- 
tion of oxyacetylene welding and cutting apparatus. 


As a Consequence, Reduced Prices 

of Standard Davis-Bournonville 

Welding and Cutting Torches Are 
Now im Effect 


“T)-B” apparatus has for years set a high standard 
for oxyacetylene equipment. It is now being manu- 
factured, under the same mechanical supervision as 
before, with sales and service by the combined 
“Airco”—“D-B” organization, and marketed as 


**Airco-Davis-Bournonville Apparatus” 


“Airco” and “Airco-Davis-Bournonville” stand for 
quality and completeness in the oxyacetylene gas and 
equipment business in this country. Remember this 
when ready to buy. 


Air Reduction Sales Company 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bour- 

nonville Welding and Cutting Apparatus and Supplies—Acetylene 

Generators—Specially Designed Machines for Automatic Welding 

and Cutting—Nitrogen, Other Airco Atmospheric Gas 
roducts 


Controls the manufacture and sale of National Carbide 
Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Station: con- 
veniently located throughout the country. 
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